Application No.: 10/689,655 

AMENDMENTS TO THE CLAIMS 

1 . (Currently Amended) An optical pickup device for performing recording and/or 
reproduction of information by irradiating laser light onto a disk, the optical pickup device 
comprising: 

d e t e ction m e ans for d e t e cting sph e rical ab e rration r e sulting from a thickness e rror of an 
interm e diat e layer existing b e tw ee n a disk s urfac e and a r e cording lay e r; and 

corr e ction m e ans for corr e cting the sph e rical ab e rration d e t e ct e d by th e det e otion m e an s , 
th e det e ction m e ans including: 

(a) an astigmatic lens for receiving and converging a split laser beam reflected from the 

disk; 

(b) a photodetector for receiving the converged beam from the astigmatic lens; 

(c) an objective lens drive actuator for receiving a focus servo signal generated from an 
electrical signal outputted from the photodetector and adjusting the laser beam in an on-focus 
state; 

(d) a lens designed to converge reflection light from the disk when a thickness of the an 
intermediate laye r, between a disk surface and a recording layer, is greater or smaller than an 
optimum value by a predetermined degree; and 

(e) a photodetector that receives the reflection light converged by the lens (d) to output 
an electric signal, and when the thickness of the intermediate layer assumes the optimum value, 
receives a predetermined portion of the reflection light with reference to a total light quantity of 
the reflection light, wherein components (d) and (e) detect a spherical aberration when the laser 
light is in an on- focus state; and 
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(jQ the corr e ction m e ans including a diffusion angle converter that changes a diffusion 
angle of the laser light traveling toward the disk in accordance with a servo signal generated 
from the electric signal outputted from the photodetector (e), wherein component (f) corrects the 
spherical aberration when the laser light is in an on-focus state . 

2. (Currently Amended) An optical pickup device according to claim 1, wherein the 
lens £d) is constructed using an aspherical lens that condenses the reflection light at an almost 
single point when the thickness of the intermediate layer is greater or smaller than the optimum 
value by the predetermined degree. 

3. (Currently Amended) An optical pickup device according to claim 1, wherein the 
lens (d) is constructed using a spherical lens designed to set spherical aberration of the reflection 
light to be close to a minimum value when the thickness of the intermediate layer is greater or 
smaller than the optimum value by the predetermined degree. 

4. (Currently Amended) An optical pickup device according to any one of claims 1 
to 3, wherein the photodetector (e) is constructed using at least one photosensor, with a shape 
and arrangement of the photosensor being adjusted to receive around half a total light quantity of 
the reflection light converged by the lens when the thickness of the intermediate layer assumes 
the optimum value. 

5. (Currently Amended) An optical pickup device according to any one of claims 1 
to [[4]]3, wherein the diffusion angle converter is arranged on an optical path extending from a 
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laser light source to the disk, and constructed using at least one lens that changes the diffusion 
angle of the laser light in accordance with the signal from the photodetector. 

6. (Original) An optical pickup device according to claim 5, wherein the diffusion 
angle converter includes a liquid crystal lens that adjusts the diffusion angle of the laser light by 
changing its own refractive index in accordance with the servo signal. 

7. (Original) An optical pickup device according to claim 5, wherein the diffusion 
angle converter includes a lens actuator that adjusts the diffusion angle of the laser light by 
changing a distance between lenses in accordance with the servo signal. 

8. (Currently Amended) An optical pickup device according to any one of claims 1 
to [[7]]3, wherein: 

one of lens surfaces of the lens (d) is formed to have a spherical or aspherical shape with 
which the reflection light is condensed when the thickness of the intermediate layer is greater or 
smaller than the optimum value by the predetermined degree, and the other lens surface is 
formed to have a cylindrical shape with which an astigmatic action is introduced into the 
reflection light; and 

the photodetector (e) includes: 

a photosensor portion that receives around half a total light quantity of the reflection light 
converged by the lens when the thickness of the intermediate layer assumes the optimum value; 
and 

i 
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a photosensor portion that has a pair of light-receiving regions arranged in a diagonal line 
direction and another pair of light-receiving regions arranged in another diagonal line direction, 
in which when the laser light is appropriately condensed with respect to the recording layer, the 
reflection light from the disk is uniformly received by the two pairs of light-receiving regions, 
and when condensing displacement occurs with respect to the recording layer, a quantity of the 
reflection light received by one of the two pairs of light-receiving regions becomes larger than a 
quantity of the reflection light received by the other pair of light-receiving regions. 

9. (Cancelled) 

10. (Currently Amended) A recording and/or reproducing device according to claim 
9 17, wherein the lens (a) is constructed using an aspherical lens that condenses the reflection 
light at an almost single point when the thickness of the intermediate layer is greater or smaller 
than the optimum value by the predetermined degree. 

1 1 . (Currently Amended) A recording and/or reproducing device according to claim 
9 17, wherein the lens (a) is constructed using a spherical lens designed to set spherical 
aberration of the reflection light to be close to a minimum value when the thickness of the 
intermediate layer is greater or smaller than the optimum value by the predetermined degree. 

12. (Currently Amended) A recording and/or reproducing device according to any 
one of claims 9-te 10^ 11, and 17, wherein the photodetector (b) is constructed using at least one 
photosensor, with a shape and arrangement of the photosensor being adjusted to receive around 

i 

5 

WDC99 1279644-2.066315.0013 



Application No.: 10/689,655 

half a total light quantity of the reflection light converged by the lens when the thickness of the 
intermediate layer assumes the optimum value. 

13. (Currently Amended) A recording and/or reproducing device according to any 
one of claims 9-te 10, LL and 17, wherein the diffusion angle converter is arranged on an optical 
path extending from a laser light source to the disk, and constructed using at least one lens that 
changes the diffusion angle of the laser light in. accordance with the signal from the 
photodetector. 

14. (Original) A recording and/or reproducing device according to claim 13, wherein 
the diffusion angle converter includes a liquid crystal lens that adjusts the diffusion angle of the 
laser light by changing its own refractive index in accordance with the servo signal. 

15. (Original) A recording and/or reproducing device according to claim 13, wherein 
the diffusion angle converter includes a lens actuator that adjusts the diffusion angle of the laser 
light by changing a distance between lenses in accordance with the servo signal. 

16. (Currently Amended) A recording and/or reproducing device according to any 
one of claims 9-te 10, 11, and 17, wherein: 

one of lens surfaces of the lens (a) is formed to have a spherical or aspherical shape with 
which the reflection light is condensed when the thickness of the intermediate layer is greater or 
smaller than the optimum value by the predetermined degree, and the other lens surface is 
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formed to have a cylindrical shape with which an astigmatic action is introduced into the 
reflection light; and 

the photodetector £b) includes: 

a photosensor portion that receives around half a total light quantity of the reflection light 
converged by the lens when the thickness of the intermediate layer assumes the optimum value; 
and 

a photosensor portion that has a pair of light-receiving regions, arranged in a diagonal 
line direction and another pair of light-receiving regions arranged in another diagonal line 
direction, in which when the laser light is appropriately condensed with respect to the recording 
layer, the reflection light from the disk is uniformly received by the two pairs of light-receiving 
regions, and when condensing displacement occurs with respect to the recording layer, a quantity 
of the reflection light received by one of the two pairs of light-receiving regions becomes larger 
than a quantity of the reflection light received by the other pair of light-receiving regions. 

17. (New) A recording and/or reproducing device comprising: 

an optical pickup including an astigmatic lens for receiving and converting a split laser 
beam reflected from the disk, a photodetector for receiving the converged beam from the 
astigmatic lens and an objective lens drive actuator for receiving a focus servo signal and 
adjusting the laser beam in an on-focus state; and 

a servo circuit including circuitry associated with the photodetector for generating a focus 
error signal and a focus servo circuit for receiving the focus error signal and generating the focus 
servo signal, 

the optical pickup further including.: 
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(a) a lens designed to converge reflection light from the disk when a thickness of the 
intermediate layer, between a disk surface and a recording layer, is greater or smaller than an 
optimum value by a predetermined degree; 

(b) a photodetector that receives the reflection light converged by the lens (a) to output 
an electric signal, and when the thickness of the intermediate layer assumes the optimum value, 
receives a predetermined portion of the reflection light with reference to total light quantity of 
the reflection).light, wherein components (a) and (b) detect a spherical aberration when the laser 
light in an on-focus state; and 

(c) a diffusion angle converter that changes a diffusion angle of the laser light traveling 
toward the disk in accordance with a servo signal from a drive circuit, thereby correcting the 
spherical aberration when the laser light is in an on- focus state, 

the servo circuit further including: 

(d) the drive circuit for generating the servo signal for correcting the spherical aberration 
from the electric signal outputted form the photo detector (b). 
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